The wetting of Sn3Ag-based alloys on Al 2 O 3 has been studied using the sessile-drop configuration. Small additions of Ti decrease the contact angle of Sn3Ag alloys on alumina from 115 to 23 degrees. Adsorption of Ti-species at the solid-liquid interface prior to reaction is the driving force for the observed decrease in contact angle, and the spreading kinetics is controlled by the kinetics of Ti dissolution into the molten alloy. The addition of Ti increases the transport rates at the solid-liquid interface, resulting in the formation of triple-line ridges that pin the liquid front and promote a wide variability in the final contact angles.
Introduction
New low-temperature brazing alloys are required in many applications to integrate components that decompose or degrade above threshold temperatures. Traditionally, a key component in the design of brazing alloys for ceramic joining is the addition of reactive elements such as Ti, Cr, Zr, etc., in order to enhance spreading. The improved wetting resulting from the addition of reactive elements is usually associated with the formation of new compounds at the solid-liquid interface. However, it is unproven whether compound formation is actually necessary for enhanced wetting, or mechanistically, how the potential for compound formation translates into the capillary forces that specifically drive spreading of the fluid. Recently, an alternative reactive wetting mechanism that focuses on the adsorption
